Abstract Several prospective studies examining patients receiving physical therapy support the predictive validity of FABQ subscale scores. This has lead to the proposition that the FABQ would be a useful screening tool, permitting early identification of patients at risk for a poor outcome with an opportunity to modify the treatment accordingly. However, the predictive validity of the FABQ within physical therapy practice has yet to be examined. Predictive validity was analyzed between the FABQ-PA, FABQ-W using both disability and pain as the dependent variables using Pearson correlation coefficients and stepwise hierarchical linear regression modeling controlling for baseline variables. Separate analyses were run for patients with private health insurance and those receiving workers' compensation. Further analysis of predictive validity was performed by dichotomizing the outcome of physical therapy. Patients were coded as having a poor outcome if they failed to achieve a minimum clinically important change in disability over the course of treatment. The accuracy of previously reported cut-off scales for both the FABQ-W and FABQ-PA were examined for both payor types. Results of the hierarchical linear regression analyses for patients with private insurance showed neither the FABQ-PA nor the FABQ-W score significantly improved the explained variance in change in pain or disability. For patients receiving workers' compensation, only the FABQ-W subscale score significantly contributed to the model after controlling for the other baseline variables for both changes in disability and pain. Only the FABQ-W subscale was predictive of poor outcome and this was only identified in the worker's compensation group. The results suggest that the work subscale of the FABQ might be an appropriate screening tool to identify patients with work-related LBP who are at risk for a poor outcome with routine physical therapy. Neither FABQ subscale was predictive of outcome for patients with private insurance, and the use of the FABQ, as a screening tool for patients with non-workrelated LBP was not supported.
Introduction
A patient's fear of pain may be more disabling than the pain itself [8] . Several investigators have proposed that patients with low back pain (LBP) who have heightened fear-avoidance beliefs exhibit avoidance behavior, altered movement patterns, and reduced physical activity, which in turn contributes to the persistence of pain and disability [8, 31, 33, 41, 45] . Several studies have found that the presence of elevated fear-avoidance beliefs is predictive of the development of chronic disability in patients with LBP [25, 31, 35] . This evidence has led to the suggestion that early identification of elevated fear-avoidance beliefs could lead to more appropriate early management strategies resulting in a decreased risk of chronicity [3, 5, 15] .
The fear-avoidance beliefs questionnaire (FABQ) was developed to measure levels of fear and avoidance beliefs about work and physical activity in patients with LBP [44] . The instrument consists of two subscales, a four-item physical activity subscale (FABQ-PA), and a seven-item work subscale (FABQ-W). Each item is scored from 0 to 6 and summed to produce the subscale score. Possible scores range from 0-28 to 0-42 for the FABQ-PA and FABQ-W, respectively. The FABQ subscales have been shown to have high levels of internal consistency and test-retest reliability [19, 40] . Several cross-sectional studies have found a strong relationship between FABQ subscale scores and disability due to LBP [16, 27, 44] . Prospective studies performed in general practice settings confirm that FABQ subscale scores are predictive of future disability for patients with acute and chronic LBP [3, 6, 21, 24] . Prospective studies examining patients receiving physical therapy also support the predictive validity of FABQ subscale scores [1, 13, 15] . This has lead to the proposition that the FABQ would be a useful screening tool, permitting early identification of patients at risk for a poor outcome with an opportunity to modify the treatment accordingly [3, 14] .
Belief that the FABQ may be useful screening tool to identify patients at risk of a poor outcome has led researchers to seek to identify cut-off scores that would define an ''at-risk'' patient. Fritz and George [10] studied patients with acute, work-related LBP and found an FABQ-W score [ 29 was most predictive of return to work status after four weeks of physical therapy. No empirically derived cut-off scores for the FABQ-PA have been reported. Klaber-Moffett et al. [23] recommended a cut-off score [ 13 based on a median split of baseline scores, and found that patients with chronic LBP scoring above this cut-off were more likely to benefit from an exercise program instead of usual care. Poiraudeau and colleagues [34] found that patients with sub-acute LBP scoring above this threshold had higher levels of disability and anxiety.
Further research is required to examine the predictive validity of the FABQ within Physical Therapy practice. Prior studies have been conducted in the context of controlled clinical studies with standardized inclusion criteria, treatment, and informed consent procedures. The validity of the FABQ subscale scores for predicting a poor outcome in routine physical therapy practice has not been reported.
Previously reported cut-off scores also need to be examined in this setting. Although it has been shown that patients on workers compensation that exhibit high FABQ-W scores are less likely to return to work at a 4 week follow-up [12] , no data exists to support this finding in patients who are not on workers compensation. The influence of payor type on the usefulness of the FABQ in physical therapy practice also has not been explored. The purpose of this study was to examine the predictive validity of the FABQ used in physical therapy clinics routinely administering the questionnaire at baseline to patients with LBP. Predictive validity was investigated by comparing baseline FABQ scores with clinical outcomes. We examined predictive validity separately for patients with private health insurance and those receiving workers' compensation. A second purpose was to determine the predictive validity of previously reported cut-off scores for the FABQ-PA and FABQ-W in this sample of patients.
Methods
A retrospective review of patients with LBP entered into an electronic database at five physical therapy clinics within Intermountain Healthcare (IHC) between first June 2003 and first September 2006 was performed. The clinics participating in the study represent outpatient orthopaedic clinics in the Salt Lake Valley (UT). The referral pattern to all involved sites is primary care or occupational Health clinics. This study qualified for exempt status from the Institutional Review Board at IHC. These clinics had instituted routine administration of the FABQ for patients with LBP along with other paperwork at the initial physical therapy session. Additionally, all clinicians were trained in a classification approach to the management of patients with LBP which involved treatment strategies including mobilization, stabilization and direction specific exercises [9] . However, we did not exert rigid control over the treatment delivered. Data from patients receiving physical therapy at these clinics are entered into an electronic database using Intranet Java Web Application. Data entered includes age, sex, duration of symptoms, number of physical therapy visits, third party payor type (private insurance, workers' compensation, government-sponsored insurance (Medicare and Medicaid), length of stay and total cost of physical therapy treatments. Clinical outcome data (pain rating and a condition-specific disability score) are collected at each visit and entered into the database. For patients with LBP, an 11-point pain rating scale is used to indicate current pain intensity [22] . The modified Oswestry disability index (ODI) [11] is used to measure disability due to LBP. These questionnaires have high levels of test-retest reliability and responsiveness for patients with LBP [11, 19, 30] . All patients entered into the database from one of the included clinics during the study's time period who completed the ODI as their condition-specific disability measure were screened for eligibility. To be eligible patients had to be between 18 and 65 years of age, exhibit an initial ODI score ‡10%, have received at least 3 physical therapy visits, and have a payor type of either private insurance or workers compensation (i.e., patients who were injured while at their place of employment). The charts of all patients who satisfied these criteria were manually reviewed. Only those patients with FABQ subscale scores from the initial examination in the chart were included in this study. For included patients we also examined the pain body diagram in the chart [46] . If the diagram did not indicate symptoms in the lumbar/buttock region the patient was excluded. Additionally, we classified included patients as having only LBP or LBP with leg symptoms if the diagram indicated symptoms extended distal to the buttock.
Data analysis
Baseline variables and scores on the outcome measures were compared between patients who were receiving workers compensation or private insurance using independent t-tests for continuous data and v 2 tests of independence for categorical data. The relationship between fear-avoidance beliefs and clinical outcomes of physical therapy was examined using Pearson correlation coefficients computed between the baseline FABQ subscale scores and pain rating and ODI scores from the initial and final physical therapy visits, and the change scores occurring with therapy for these measures. Coefficients were computed separately for each payor group.
Stepwise hierarchical linear regression analysis was used to examine the relationship between baseline FABQ subscale scores and changes in clinical outcome measures. Change in ODI scores served as the dependent variable. Age, duration of symptoms, sex, the presence of leg symptoms, and baseline pain and ODI scores were entered into the model in the first step. The baseline FABQ-PA score was entered in the second step. For each step, the adjusted R 2 value was calculated, reflecting the goodness of fit of the linear model adjusted for the number of independent variables in the equation. The significance of the change in R 2 at each step was tested. Standardized beta coefficients for each variable in the final model were calculated and the significance of each was tested under the null hypothesis that the coefficient was not different from zero. The analysis was repeated using the FABQ-W instead of the FABQ-PA in the second step. This hierarchical approach was used to determine if baseline FABQ subscale scores would further improve the fit of the regression model after controlling for age, sex, duration of symptoms, presence of leg symptoms, and baseline levels of pain and disability. Separate models were constructed for each payor group, and using change in pain rating as the dependent variable. We a prior set a p value of 0.05 to be considered statistically significant.
Further analysis of predictive validity was performed by dichotomizing the outcome of physical therapy. Patients were coded as having a poor outcome if they failed to achieve a minimum clinically important change for the ODI (six points) [11] over the course of treatment. Patients who achieved six or more points of change were coded as having a successful outcome. Receiver operator characteristic (ROC) curves were then constructed by plotting sensitivity values (true positive rate) on the y-axis and onespecificity values (false positive rate) on the x-axis for all possible cut-off scores for each FABQ subscale. The area under the curve (AUC) and 95% confidence interval [17] was obtained as a method for describing the ability of each FABQ subscale score to distinguish between patients who did or did not experience a poor outcome. AUC values describe the overall accuracy of a diagnostic test. An AUC value greater than 0.50 indicates that using the test improves the prediction of outcome over chance, while an AUC value of 1 represents perfect accuracy [29] . Separate ROC curves were constructed for the FABQ-PA and FABQ-W and for different payor types. Additionally, sensitivity, specificity and likelihood ratios were calculated for previously established cut-off scores of [13 for the FABQ-PA and[29 for the FABQ-W using a poor outcome as the reference standard. This was done to determine the accuracy of these cut-offs for identifying patients with a poor prognosis for improvement with physical therapy.
Results
During the time period first January 2003 to first September 2006, 802 patients completed the ODI and were screened for eligibility, with 339 patients excluded on the basis of age, initial disability score, payor type, or number of physical therapy visits as identified through the database (Fig. 1) . Of the 195 patients not eligible as a result of missing FABQ scores only 28 (14%) were on workers compensation. The charts of remaining patients were reviewed to assess the pain body diagram, and determine documentation of FABQ scores at the initial examination. An additional 189 patients were excluded, leaving 263 for inclusion in this study. Of the included patients, 191 were in the private insurance group and 72 were in the workers' compensation group. During the study period 93.1% of patients receiving physical therapy in the included clinics were entered into the clinical outcomes database.
Those who were not eligible had a significantly lower baseline scores for the FABQ-W subscale (P = 0.003), initial ODI (P = 0.009) and the number of PT visits received (P = 0.001). Baseline variables for each payor type are presented in Table 1 . Duration of symptoms data were missing for 59 patients (49 private insurance, 10 workers' compensation). Significant differences were observed between payor types. The workers' compensation group had a shorter symptom duration, higher initial ODI and FABQ-W scores, and a trend towards higher initial pain rating (P = 0.051) ( Table 1) .
Among patients with private insurance, significant correlations existed between the initial FABQ subscale scores and initial pain and disability (ODI) scores (Table 2) . However, neither the FABQ-PA nor FABQ-W was correlated with the change in pain or disability over the course of treatment. For patients receiving workers' compensation, neither FABQ subscale score correlated with initial pain or disability scores ( Table 3 ). The FABQ-PA was significantly correlated with the change in disability (r = -0.32) and change in pain (r = -0.26). The FABQ-W had significant correlations with both the change in pain (r = -0.39) and disability (r = -0.50).
Results of the hierarchical linear regression analyses for patients with private insurance showed neither the FABQ-PA or FABQ-W score significantly improved the explained variance in change in pain or disability after controlling for age, duration of symptoms, sex, presence of leg symptoms, and baseline pain and disability (Tables 4, 5 ). For patients receiving workers' compensation, only the FABQ-W subscale score significantly contributed to the model after controlling for the other baseline variables for both changes in disability (Table 6) and pain (Table 7 ) (adjusted R 2 = 0.45, P = 0.001 and adjusted R 2 = 0.37, P = 0.007, respectively).
Overall 77 patients (29.3%) did not experience at least 6 points of change on the ODI and were considered to have a poor outcome. The percentage of patients with a poor outcome did not differ between patients with private insurance (29.8%) or receiving workers' compensation (27.8%) (P = 0.74). Table 8) .
Discussion
This study sought to examine the usefulness of FABQ subscale scores used in typical physical therapy practice. An abundance of research has identified elevated fearavoidance beliefs as a critical prognostic factor for many individuals with LBP, leading to recommendations that clinicians should routinely screen patients with LBP using tools such as the FABQ [3, 4, 14, 26] . Most of the research conducted to date has resulted from controlled clinical studies. A frequent concern raised about the application of research evidence into clinical practice is the lack of external validity and limited generalizability of controlled studies [28, 36] . It is therefore important to examine the usefulness of evidence-based recommendations when applied to everyday practice.
The results of this study suggest that the validity of the FABQ subscale scores for predicting which patients with LBP are likely to have a poor outcome with physical therapy depends on the payor type and the FABQ subscale used. Among patients receiving workers' compensation, Change in pain rating ** Significant at P \ 0.01, * significant at P \ 0.05 the initial FABQ-W score, although uncorrelated with concurrent measures of pain and disability, was highly correlated with the final pain and disability scores, and the changes in these scores over the course of treatment. Even after controlling for baseline variables with prognostic value, the FABQ-W explained a significant proportion of the variance in change in both pain and disability among patients receiving workers' compensation. The predictive value of the FABQ-PA among patients receiving workers' compensation was not as strong, and neither FABQ Step 2 FABQ-W 0.18 0.57 -0.046 0.57 subscale score demonstrated predictive validity for patients with private insurance. These findings suggest that only the FABQ-W subscale used with patients receiving workers' compensation, which contributed 45% of the variance for the change in disability and 37% of the variance for change in pain, provided sufficient predictive validity to warrant consideration as a tool to guide clinical decision-making for the management of patients with LBP.
Among patients with private insurance, we found significant correlations between initial FABQ subscale scores and initial pain and disability scores, but the initial FABQ Table 6 Hierarchical linear regression analyses for patients with workers' compensation (n = 62) exploring the relationship between initial FABQ-PA and FABQ-W scores and change in disability (ODI), controlling for age, sex, symptom duration, the presence of symptoms distal to the buttocks, and initial pain and disability (ODI) scores
Step Variables Adjusted R Step 2 FABQ-W 0.45 0.001 -0.37 0.001 Table 7 Hierarchical linear regression analyses for patients with workers' compensation (n = 62) exploring the relationship between initial FABQ-PA and FABQ-W scores and change in pain, controlling for age, sex, symptom duration, the presence of symptoms distal to the buttocks, and initial pain and disability (ODI) scores
Step Variables Adjusted R Step 2 FABQ-W 0.37 0.007 -0.32 0.007 scores were not predictive of the outcome of physical therapy. The regression models constructed for patients with private insurance showed no additional prediction of changes in pain and disability once the baseline prognostic variables were controlled. This result is contrary to findings of previous research examining patients with primarily non-work-related LBP, which have found initial FABQ subscale scores to be predictive of outcome [1, 16, 24, 32] . Although the preponderance of the evidence supports the validity of initial FABQ subscale scores for predicting outcome among patients with non-work-related LBP, our results are in agreement with recent work by Sieben and colleagues [37, 38] that questions the predictive validity of the FABQ, at least among patients with acute LBP (\3 weeks duration). Our sample of patients with private insurance had mostly sub-acute or chronic symptoms (35% had symptoms \3 weeks duration), while those receiving workers' compensation were more acute (54% had symptoms \ 3 weeks duration), and we controlled for chronicity in our multi-variate prediction models. Our results suggest that payor-type may be more relevant than chronicity for establishing predictive validity of the FABQ for patients with LBP receiving physical therapy. This perhaps suggests that patients injured while at their place of employment who score high on the FABQ might have a poor prognosis with physical therapy intervention. Variations in methodology preclude strong conclusions; however, the results of this study and others do raise questions about the role of fear-avoidance beliefs and the potential usefulness of the FABQ for patients with LBP who do not have work-related LBP. Belief in the prognostic consequence of elevated fearavoidance beliefs has increased interest in identifying cut-off scores that would accurately detect a patient at risk for a poor outcome. We examined the accuracy of an FABQ-W cut-off score of [29 recommended in a previous study examining patients with work-related LBP [10] . This cut-off score was accurate in the present study for identifying patients receiving workers' compensation at risk for a poor outcome. The original study reported a negative likelihood ratio of 0.08 and positive likelihood ratio of 2.28 for this cut-off score for predicting return to work after 4 weeks of physical therapy [10] , compared with a negative likelihood ratio of 0.30 and positive likelihood ratio of 4.33 for predicting a poor outcome with physical therapy in the current study. For patients with private insurance this FABQ-W cut-off score was not useful for predicting a poor outcome (negative and positive likelihood ratio 0.86 and 1.01, respectively). According to Jaeschke et al. [20] accuracy can be considered moderate when the positive LR approaches 5.0 or the negative LR is less than 0.20.
The AUC value for the FABQ-W among patients with private insurance did not reveal accuracy greater than chance for detecting patients that would go on to have a poor outcome (AUC = 0.52). This result may not be surprising given that the FABQ-W is designed to detect fearavoidance beliefs specifically about work, but it does indicate a need for caution in interpreting FABQ-W scores in patients with non-work-related LBP. Among patients with work-related LBP, however, a cut-off score of [29 may be useful for identifying patients with a poor prognosis at the initial encounter with the patient.
No empirically derived cut-off score for the FABQ-PA has been reported in the literature, however, a cut-off of [13 has been used in several studies [23, 34] . This cut-off score did not result in a significant improvement in prediction of a poor outcome in either payor group (confidence intervals of all likelihood ratio values contain 1.0). This suggests that the FABQ-PA subscale has poor discriminative ability to identify patients at risk for a poor outcome with physical therapy. Perhaps physical activity subscales are more useful in identifying which patients with LBP are likely to benefit form a lumbar stabilization program rather than discriminating between those who will and will not have a successful outcome with therapy [18, 23] .
It has been suggested that screening for high levels of fear-avoidance beliefs in patients with LBP might provide an opportunity to alter the patient management and attempt to reduce the likelihood of a poor outcome [3, 14, 15] . However, our findings recommend caution in using the FABQ subscale scores to identify patients with non-work- [2, 7, 39, 42, 43] . Further investigation is necessary to examine the effectiveness of alternative management strategies in this sub-group of patients. There are several limitations of this study. Although we sought to examine the usefulness of initial FABQ scores recorded in clinics that routinely administer the questionnaire to all patients with LBP, we had to exclude 189 patients (23.6%) due to missing FABQ scores. While we have no indication of a systematic bias in the failure to obtain FABQ scores, it is possible that the missing scores may have influenced the results. Also, we noted a difference between those that were eligible for the analysis and those that were not for the FABQ-W subscale, initial ODI and the number of PT visits received. The results might have been different had all patients been eligible to participate. Additionally, we only investigated the ability of the FABQ to predict the outcome of physical therapy. The duration of physical therapy averaged about 30 days for these patients. This short-term follow-up does not allow us to make inferences regarding the usefulness of the FABQ for determining long-term prognosis. Finally, we examined FABQ scores in patients receiving routine physical therapy involving a variety of techniques and procedures. It is possible that the FABQ subscale scores might be best used to identify patients who are likely to respond to a more specific intervention protocol designed to address elevated fear-avoidance beliefs. Our results do suggest that the FABQ subscale scores are not useful in predicting the outcomes of physical therapy for patients with private insurance.
Conclusion:
The results of the current study suggest that the work subscale of the FABQ might be an appropriate screening tool to identify patients with work-related LBP who are at risk for a poor outcome with routine physical therapy. Neither FABQ subscale was predictive of outcome for patients with private insurance, and the use of the FABQ as a screening tool for patients with non-work-related LBP was not supported. Further research is needed to identify accurate screening tools to assist clinical decision-making by physical therapists.
